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(54) LAUNDRY CARE MACHINE INCLUDING A GASKET AND A CONNECTOR

(57) The invention relates to a laundry care machine
including a tub 1 for receiving laundry to be dried by an
air flow passing through said tub 1, a gasket 2 connecting
said tub 1 to a housing 3 and defining an access 4 to said
tub 1, and a door 5 provided for closing the access 4
sealed by said gasket 2, and said gasket 2 including a

connector 9 for connecting a channel 10 for providing the
air flow to said tub 1. Further, an insert 11 protruding into
said connector 9 is coupled to said connector 9 and said
channel 10, said insert 11 including a lip 12 projecting
towards said tub 1 and configured for directing the air
flow into said tub 1.
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Description

[0001] The invention relates to a laundry care machine
including a tub for receiving laundry to be dried by an air
flow passing through said tub, a gasket connecting said
tub to a housing and defining an access to said tub, and
a door provided for closing the access sealed by said
gasket, and said gasket including a connector for con-
necting a channel for providing the air flow to said tub.
[0002] Document CN 106 968 090 A discloses a laun-
dry care machine as defined above. In that laundry care
machine, the channel for providing the air flow opens
directly into the gasket. Consequently, the air flow which
has been heated just prior to reaching the gasket is guid-
ed by the structures of the gasket, subjecting these to a
temperature which may exceed the temperature of boil-
ing water at 100 °C on purpose of ascertaining proper
and effective drying of humid laundry subject to care.
[0003] Accordingly, there is a need for further devel-
oping the laundry care machine as defined above for im-
proving resistance to high temperatures as brought by
an air flow heated on purpose of drying laundry thereby.
[0004] Therefore, it is an object of the invention to pro-
vide a laundry care machine as defined above which in-
cludes a proper interface for providing guidance of a heat-
ed air flow through a gasket while avoiding excessive
thermal load to the gasket.
[0005] On purpose of solving this object the present
invention provides a laundry care machine of the generic
type as defined in the generic part of the independent
claim attached which also includes the features of the
characterizing part of said independent claim.
[0006] Preferred embodiments of the invention are de-
fined in dependent claims attached as well as in the sub-
sequent disclosure. Such preferred embodiments may
also be applied in mutual combinations insofar as possi-
ble under technical considerations to any extent, even if
not specified herein explicitly.
[0007] Accordingly the present invention provides, as
a solution to the problem as defined above, a laundry
care machine including a tub for receiving laundry to be
dried by an air flow passing through said tub, a gasket
connecting said tub to a housing and defining an access
to said tub, and a door provided for closing said access
sealed by said gasket, and said gasket including a con-
nector for connecting a channel for providing the air flow
to said tub, wherein an insert protruding into said con-
nector is coupled to said connector and said channel,
said insert including a lip projecting towards said tub and
configured for directing the air flow into said tub.
[0008] Advantages of the invention include that a sep-
arate insert is provided for guiding the hot air flow through
the gasket, the insert keeping the air flow away from
closely contacting the gasket itself and thereby protecting
the gasket from possibly excessive thermal load. Even-
tually, the air flow is also kept away from immediately
contacting the door, thereby avoiding excessive thermal
load to the door. Such thermal load may not be a problem

for the material of the door, which is glass according to
common practice, but it may be a problem if directly ex-
posed to access by a user that might hurt itself by inad-
vertently touching the glass.
[0009] The invention therefore allows to select a ma-
terial for forming the gasket which has a limited resistance
to high temperatures, thereby allowing selection of a ma-
terial as convenient for a usual washing machine wherein
any thermal load to the gasket is limited by the temper-
ature of boiling water. Such material may be EPDM rub-
ber which is commercially available at low prices. The
material of the insert needs to be selected to withstand
higher thermal loads, but the insert is a component of
much less size and volume than the gasket and may
therefore be made from a suitable and more expensive
material such as silicone rubber.
[0010] Principally the invention may be applied to any
laundry care machine which provides a hot air flow for
any purpose. In particular, the household appliance may
be a laundry care machine a washer-dryer dedicated to
washing and drying batches of laundry.
[0011] In accordance with a preferred embodiment of
the invention, said lip defines a nozzle in said insert. Such
nozzle is preferably applied for forming a jet of the air
flow and directing such jet into the tub, thereby avoiding
direct contact between the air flow and the gasket as
much as possible. Given that the air flow will be rather
hot in most cases, this will avoid undue thermal load to
the gasket.
[0012] In accordance with another preferred embodi-
ment of the invention, said insert is fixed between said
connector and said channel. Thereby the insert provides
heat shielding between the channel and the gasket,
which also contributes to avoiding direct contact between
the air flow and the gasket as much as possible, and, in
case that the air flow is rather hot, avoiding undue thermal
load to the gasket.
[0013] In accordance with a further preferred embod-
iment of the invention, said insert protrudes into said con-
nector with a lateral distance from said connector. This
effectively insulates the gasket’s connector from the air
flow and any thermal load that the air flow may cause,
again contributing to avoiding direct contact between the
air flow and the gasket as much as possible, and, in case
that the air flow is rather hot, avoiding undue thermal load
to the gasket. More preferred, distance ribs are provided
between said connector and said insert for defining said
lateral distance, thereby improving thermal insulation be-
tween the air flow and the gasket.
[0014] In accordance with an additional preferred em-
bodiment of the invention, said insert has a cross-section
which is stretched along a first axis and includes a flat
section between two rounded end sections. Such shape
of the insert forms the air flow for efficient insertion into
the tub while keeping it away from structures of the gasket
and avoiding undue thermal load to the gasket. More
preferred, the insert includes reinforcing ribs placed in
the flat section which improve the insert’s rigidity and
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assist in keeping the proper lateral distance between the
insert and the connector.
[0015] In accordance with yet another preferred em-
bodiment of the invention, said connector surrounds said
insert with an essentially constant lateral distance, there-
by providing improved thermal insulation between the
insert and the gasket’s connector.
[0016] In accordance with yet a further preferred em-
bodiment of the invention, said gasket includes an inner
rim configured to be fixed to said tub, and an outer rim
configured to be fixed to said housing, and a sealing
flange for conforming to said door upon closing said ac-
cess. Thereby, proper sealing between the tub, the hous-
ing, and the door and allowing mutual movement be-
tween the tub and the housing is provided.
[0017] In accordance with yet an additional preferred
embodiment of the invention, said gasket and said insert
consist of rubber materials. Thereby, the gasket and the
insert may accommodate mutual movements between
the tub and the housing while ascertaining their own prop-
er sealing and insulating functions upon laundry being
tumbled in the tub upon care treatment. More preferred,
said gasket consists of a first rubber material having a
first maximum operating temperature and said insert con-
sists of a second rubber material having a second max-
imum operating temperature, wherein the second oper-
ating temperature is higher than the first maximum op-
erating temperature. Thereby, the rubber material of the
gasket may be selected for proper functioning under ther-
mal and mechanical loads as regularly occurring when
washing laundry, proper functioning also including prop-
er sealing and inclusion of laundry treating liquid such as
water and suds in the tub, and the rubber material of the
insert may be selected independently for proper function-
ing under thermal and mechanical loads as regularly oc-
curring when drying laundry, proper functioning including
proper sealing of a hot air flow applied for drying. Even
more preferred, the first maximum operating temperature
is about 100 °C and thereby equates the boiling temper-
ature of water under normal pressure, and the second
maximum operating temperature is about 125 °C which
is a maximum temperature preferred for an air flow ap-
plicable to drying laundry. Still more preferred, the first
rubber material is an EPDM rubber material, and the sec-
ond rubber material is a silicone rubber material. Silicone
rubber material is relatively expensive as compared to
EPDM rubber material, but EPDM rubber material has
proper elasticity and durability for application in the gas-
ket on purpose of proper sealing during any laundry
washing process. Therefore, the gasket with its connec-
tor may be constituted of EPDM rubber material accord-
ing to well-established practice. Application of relatively
expensive silicone rubber material may be reserved to
the insert for direct exposure to the relatively hot air flow
applied for drying. Specifically, the EPDM rubber material
selected for constituting the gasket may be 8 EP 38I ma-
terial obtained from supplier Cikautxo Group, and the sil-
icone rubber material selected for constituting the insert

may be 3 SI material obtained from the same supplier.
Thereby, the gasket and the insert may be formed inte-
grally each by respective injection moulding.
[0018] In accordance with still another preferred em-
bodiment of the invention, a drum is rotatably disposed
in said tub for receiving the laundry and configured for
tumbling the laundry during any care process such as
washing and drying.
[0019] In accordance with still a further preferred em-
bodiment of the invention, the laundry care machine is
configured as a washer-dryer for washing and drying
laundry.
[0020] Various preferred embodiments of the invention
are explained in detail subsequently with reference to the
Figures of the attached drawing. These Figures show
and exhibit as follows:

Fig. 1 a schematic view of a vertical section of a laun-
dry care machine featuring a gasket and an in-
sert;

Fig. 2 a partial view as indicated by the line with label
"II" in Fig. 1;

Fig. 3 a partial view as indicated by the circle with la-
bels "III" in Fig. 1; and

Fig. 4 a schematic horizontal view of the gasket of Fig.
1.

[0021] As shown in detail in Fig. 1, a laundry care ma-
chine includes a tub 1 for receiving laundry to be dried
by an air flow passing through tub 1, a gasket 2 connect-
ing tub 1 to a housing 3 and defining an access 4 to said
tub 1. A door 5 is provided for closing access 4 sealed
by gasket 2.
[0022] Tub 1 being swingably suspended in housing 3
on purpose of absorbing reaction forces generated upon
tumbling laundry in tub 1, gasket 2 is provided on purpose
of providing a seal between the inside of tub 1, the inside
of housing 3 outside tub 1, and the outside of the laundry
care machine. For these reasons gasket 2 is made from
an elastic rubber, specifically an EPDM rubber, to provide
sealing which is stable and reliable under swinging move-
ments of tub 1 within housing 3, and stable also under
subjection to chemicals such as usually present in suds
prepared for washing, rinsing, or softening laundry. The
rubber material of gasket 2 is conventionally selected to
withstand all temperatures that might occur during care
of laundry, specifically washing of laundry, whereby a
minimum operating temperature may be set at or near 0
°C, which is the freezing point of water at normal pres-
sure, and a maximum operating temperature may be set
at 100 °C, which is the boiling point of water at normal
pressure. Gasket 2 includes an inner rim 6 fixed to tub
1, and an outer rim 7 fixed to housing 3, and a sealing
flange 8 for conforming to door 5 upon closing said ac-
cess 4. It may be noted that Fig. 1 does not show sealing
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flange 8 conform to door 5 as it closes access 4 but seal-
ing flange 8 as exposed when door 5 has been opened.
[0023] In the present embodiment the laundry care ma-
chine is provided for washing laundry as well as drying
laundry, on purpose of which means are added to the
laundry care machine for providing a circulating air flow
to humid laundry in tub 1. These means include a fan for
driving the air flow, a heater for heating the air flow, and
a condenser for extracting humidity from the air flow, all
not shown in the drawing for the sake of clarity. In addi-
tion, gasket 2 includes a connector 9 for connecting a
channel 10, wherein the fan, the heater, and the con-
denser are included, for providing the air flow to tub 1.
[0024] Further, an insert 11 protruding into connector
9 is coupled to connector 9 and channel 10, insert 11
including a lip 12 projecting towards tub 1 and configured
for directing the air flow into tub 1. Lip 12 defines a nozzle
in insert 11. Insert 11 is fixed between channel 10 and
said connector 9 and protrudes into connector 9 with a
lateral distance from connector 9. Thereby, the air flow
passing from channel 10 to tub 1 is isolated from con-
nector 9. Considering that it may be desired to heat the
air flow prior to entering tub 1 for improving pickup of
humidity from humid laundry place in tub 1, a limitation
of operating temperature of gasket 2’s material may, at
least to some extent, be withdrawn from pertinence in
view of the temperature that the air flow passing into tub
1 may have, by selecting a proper material with an ap-
propriately higher maximum operating temperature for
insert 11.
[0025] Accordingly, both gasket 2 and insert 11 consist
of rubber materials, wherein gasket 2 consists of a first
rubber material having a first maximum operating tem-
perature and insert 11 consists of a second rubber ma-
terial having a second maximum operating temperature,
wherein the second operating temperature is higher than
the first maximum operating temperature. Specifically,
the first maximum operating temperature which applies
to gasket 2 is about 100 °C, and the second maximum
operating temperature which applies to insert 11 is about
125 °C. While the first rubber material which constitutes
gasket 2 is an EPDM rubber material, the second rubber
material which constitutes insert 11 is a silicone rubber
material. Silicone rubber material being relatively expen-
sive as compared to EPDM rubber material and EPDM
rubber material having proper elasticity and durability for
application in gasket 2, it is possible to constitute gasket
2 of EPDM rubber material according to well-established
practice and reserve application of relatively expensive
silicone rubber material to insert 11. Presently, the EPDM
rubber material selected for gasket 2 is 8 EP 38I material
obtained from supplier Cikautxo Group, and the silicone
rubber material is 3 SI material obtained from the same
supplier. Thereby, gasket 2 and insert 11 may be formed
integrally by respective injection moulding.
[0026] Insert 11 protruding into connector 9 with lip 12
projecting towards tub 1 and forming a nozzle, insert 11
is properly configured for directing the air flow directly

into tub 1 without passing too close along gasket 2.
Thereby, excessive thermal load upon gasket 2 by the
air flow having a temperature well above 100°C such as
125 °C is reliably avoided. Likewise, contact between the
air flow and laundry being received and tumbled in a drum
13 rotatably disposed in tub 1 is improved, thereby in-
creasing effectivity of the drying process applying the air
flow.
[0027] Fig. 2 shows an enlarged portion of the view
exhibited by Fig. 1, as indicated by the circle labelled II.
Fig. 2 exhibits connector 9 with insert 11 inserted and
fixed into an annular first groove 14. A second groove 15
is formed in connector 9 above first groove 14 and insert
11 for receiving a corresponding part of channel 10, not
shown in Fig. 2 for the sake of clarity. An annular shoulder
16 is provided in insert 11 for seating channel 10, thereby
avoiding any direct contact between channel 10 and con-
nector 9 as apparent from Fig. 1, and as appropriate for
avoiding undue thermal load on connector 9 during op-
eration.
[0028] Fig. 3 exhibits a transversal section through
connector 9 and insert 11, as indicated by the line labelled
"III" in Fig. 1. Accordingly, distance ribs 17 are provided
between connector 9 and insert 11 for defining an essen-
tially constant lateral distance between connector 9 and
insert 11. As well as connector 9, insert 11 has a cross-
section which is shaped as a racetrack and stretched
along a first axis 18 and includes a flat section 19 between
two rounded end sections 20. Insert 11 further includes
reinforcing ribs 21 placed in the flat section 19, providing
structural stability to insert 11 and connector 9.
[0029] Fig. 4 exhibits a schematic horizontal view of
gasket 2 of Fig. 1, as seen from below. Gasket 2 includes
inner rim 6 fixed to tub 1, and outer rim 7 configured to
be fixed to housing 3 as in Fig. 1. Insert 11 appears to
exhibit its direction towards drum 13, its direction appear-
ing to be vertically downwards in Fig. 4, for properly guid-
ing the air flow to laundry placed and being tumbled in
drum 13.
[0030] The invention provides separate insert 11 for
guiding the hot air flow through gasket 2, insert 11 keep-
ing the air flow away from closely contacting gasket 11
itself and thereby protecting gasket 11 from possibly ex-
cessive thermal load. Eventually, the air flow is also kept
away from immediately contacting door 5, thereby keep-
ing low thermal load to door 5. Such thermal load may
not be a problem for the material of door 5, which may
be glass according to common practice, but it may be a
problem if door 5 thus loaded is directly exposed to ac-
cess by a user that might hurt itself by inadvertently touch-
ing the glass.
[0031] The invention therefore allows to select a ma-
terial for forming gasket 2 which has a limited resistance
to high temperatures, thereby allowing selection of a ma-
terial as convenient for a usual washing machine wherein
any thermal load to gasket 2 is limited by the temperature
of water boiling under normal pressure. Such material
may be EPDM rubber which is commercially available at
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low prices. The material of insert 11 may need to be se-
lected to withstand higher thermal loads than the material
of gasket 2 but insert 11 is a component of much less
size and volume than gasket 2 and may therefore be
made from a suitable and more expensive material such
as silicone rubber.

List of Reference Numerals

[0032]

1 Tub
2 Gasket
3 Housing
4 Access
5 Door
6 Inner rim
7 Outer rim
8 Sealing flange
9 Connector
10 Channel
11 Insert
12 Lip
13 Drum
14 First groove
15 Second groove
16 Shoulder
17 Distance rib
18 First axis
19 Flat section
20 Rounded section
21 Reinforcing rib

Claims

1. A laundry care machine including a tub (1) for re-
ceiving laundry to be dried by an air flow passing
through said tub (1), a gasket (2) connecting said
tub (1) to a housing (3) and defining an access (4)
to said tub (1), and a door (5) provided for closing
the access (4) sealed by said gasket (2), and said
gasket (2) including a connector (9) for connecting
a channel (10) for providing the air flow to said tub
(1), characterized in that an insert (11) protruding
into the connector (9) is coupled to said connector
(9) and said channel (10), said insert (11) including
a lip (12) projecting towards said tub (1) and config-
ured for directing the air flow into said tub (1).

2. The laundry care machine according to claim 1,
wherein said lip (12) defines a nozzle in said insert
(11).

3. The laundry care machine according to one of the
preceding claims, wherein said insert (11) is fixed
between said connector (9) and said channel (10).

4. The laundry care machine according to one of the
preceding claims, wherein said insert (11) protrudes
into said connector (9) with a lateral distance from
said connector (9).

5. The laundry care machine according to claim 4,
wherein distance ribs (17) are provided between said
connector (9) and said insert (11) for defining said
lateral distance.

6. The laundry care machine according to one of the
preceding claims, wherein said insert (11) has a
cross-section which is stretched along a first axis
(18) and includes a flat section (19) between two
rounded end sections (20).

7. The laundry care machine according to claim 6,
wherein said insert (11) includes reinforcing ribs (21)
placed in said flat section (19).

8. The laundry care machine according to one of claims
4 to 7, wherein said connector (9) surrounds said
insert (11) with an essentially constant lateral dis-
tance.

9. The laundry care machine according to one of the
preceding claims, wherein said gasket (2) includes
an inner rim (6) configured to be fixed to said tub (1),
and an outer rim (7) configured to be fixed to said
housing (3), and a sealing flange (8) for conforming
to said door (5) upon closing said access (4).

10. The laundry care machine according to one of the
preceding claims, wherein said gasket (2) and said
insert (11) consist of rubber materials.

11. The laundry care machine according to claim 10,
wherein said gasket (2) consists of a first rubber ma-
terial having a first maximum operating temperature
and said insert (11) consists of a second rubber ma-
terial having a second maximum operating temper-
ature, wherein said second operating temperature
is higher than said first maximum operating temper-
ature.

12. The laundry care machine according to claim 11,
wherein said first maximum operating temperature
is about 100 °C, and said second maximum operat-
ing temperature is about 125 °C.

13. The laundry care machine according to one of claims
10 and 11, wherein said first rubber material is an
EPDM rubber material, and said second rubber ma-
terial is a silicone rubber material.

14. The laundry care machine according to one of the
preceding claims, wherein a drum (13) is rotatably
disposed in said tub (1) for receiving the laundry and
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configured for tumbling the laundry during care.

15. The laundry machine according to any preceding
claim which is configured as a washer-dryer for
washing and drying laundry.
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